Nab proteins are essential for peripheral nervous system myelination.
Mutations that disrupt Egr2 transcriptional activity cause severe demyelinating peripheral neuropathies. Here we provide evidence that Nab1 and Nab2 proteins are critical transcriptional modulators of Egr2 in myelinating Schwann cells. Like Egr2, these proteins are essential for Schwann cell differentiation into the myelinating state. Mice lacking both Nab1 and Nab2 show severe congenital hypomyelination of peripheral nerves, with Schwann cell development arresting at the promyelinating stage, despite elevated Egr2 expression. As observed for Egr2, Nab proteins are necessary for Schwann cells to exit the cell cycle, downregulate suppressed cAMP-inducible protein (SCIP) expression and upregulate expression of critical myelination genes. The mRNA expression signature of Schwann cells deficient in both Nab1 and Nab2 is highly similar to that of Egr2-deficient Schwann cells, further indicating that the Egr2/Nab protein complex is a key regulator of the Schwann cell myelination program and that disruption of this transcriptional complex is likely to result in Schwann cell dysfunction in patients with Egr2 mutations.